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SUMMARY

On January 31, 2002, a 48-year-old male career
Master Fire Fighter (thevictim) wasonduty at his
firegtation watching televison at gpproximately 0100
hourswhen helast spoke with crew members. At
approximately 0720 hours, crew membersfoundthe
victim sitting in the same chair, apparently asleep.

When they tried to wake him, they found him
unresponsive, with no pulse, no respirations, and cool

to thetouch. Since hewasobviously expired for
sometime, cardiopulmonary resuscitation (CPR) was
not begun. Hewastransported by ambulancetothe
hospital where hewas pronounced dead. Thedesth
certificate, completed by theMedical Examiner, and
the autopsy, completed by the Chief Medical

Examiner, both listed “ischemic heart diseasg”’ asthe
cause of desath.

The following recommendations address some
genera health and safety issues. Thislistincludes
some preventive measures that have been
recommended by other agenciesto reducetherisk
of on-the-job heart attacksand sudden cardiac arrest
amongfirefighters. Thesesdected recommendations
have not been evaluated by NIOSH, but they
represent published research or consensusvotes of
technica committeesof theNationd FireProtection
Association (NFPA) or fire service labor/
management groups.

* Conduct mandatory preplacement medical
evaluations consistent with NFPA 1582 to
determine a candidate’'s medical ability to
perform duties without presenting a
significant risk to the safety and health of
themselves or others.

* Ensurethatfirefightersareclearedfor duty
by a physician knowledgeable about the
physical demands of fire fighting and the
various components of NFPA 1582 and the
results of the exam are discussed with the
fire fighter.

* Designatea City employeeto administer the
preplacement and annual medical
evaluations and their outcomes.

* Phase in a mandatory wellness/fitness
program for fire fighters to reduce risk
factors for cardiovascular disease and
improve cardiovascular capacity.

Althoughunrdaedtothisfatdity, the Fire Department
should consider this additional recommendation
based on safety considerations:

» Provide adequate fire fighter staffing to
ensure safe operating conditions.

The Fire Fighter Fatality Investigation and Prevention
Program is conducted by the National Institute for
Occupational Safety and Health (NIOSH). The purpose of
the program isto determine factorsthat cause or contributeto
firefighter deaths suffered intheline of duty. |dentification of
causal and contributing factors enable researchers and safety
specialiststo develop strategies for preventing future similar
incidents. The program does not seek to determine fault or
placeblame onfiredepartmentsor individual firefighters. To
request additional copies of this report (specify the case
number shown inthe shield above), other fatality investigation
reports, or further information, visit the Program Website at
www.cdc.gov/niosh/firehome.html
or cal toll free 1-800-35-NI OSH




N~

429

(A

(HOSH

Fire Fighter Fatality Investigation
And Prevention Program

Fatality Assessment and Control Evaluation
Investigative Report #~2002-33

FireFighter DiesDuring Night at Fire Station - North Carolina

INTRODUCTION & METHODS

OnJanuary 31, 2002, a48-year-old maefirefighter
lost consciousnessduring the night while on duty at
hisfirestation. Thevictim wastransported to the
hospital where hewas pronounced dead. OnMarch
26, 2002, NIOSH contacted the affected Fire
Department to initiatetheinvestigation. OnAugust
12, 2002, a Safety and Occupational Health
Specialist, an Occupational Nurse Practitioner, an
Occupationa and Internal MedicinePhysician, and
avisiting scientist from the NIOSH Fire Fighter
Fatality Investigation Team traveled to North
Carolinato conduct an on-siteinvestigation of the
incident.

During the investigation NIOSH personnel
interviewedthe

* FireChief,

o Sdfety Officer

*  Crew members

e Victim'sspouse

Duringthedtevisit NIOSH personne reviewed the

fallowing:

*  FreDepatment policiesand operating guidelines

» FireDepartment training records

*  Emergency medicd service (ambulance) incident
report

» Hogspital emergency department report

* Desathcertificate

* Autopsy record

* Past medica records of the deceased

INVESTIGATIVERESULTS

Incident. On January 30, 2002, thevictim arrived
at hisfire station for duty at 0800 hours. Hewas
assigned to Engine 1 and spent the morning
performing equipment checks and station
maintenance. Hewasalso assigned to inspect the
battalion vehicle and to remove the SCBAs and
positive pressurefan fromthevehicleandto place

themintheir gopropriatel ocations. At gpproximately
1000 hours, Engine 1 (four firefighters, including the
victim) wasassgned toflow hydrantsinaparticular
areaof theaty. They flowedeight hydrantsand returned
tothar gationfor luncha goproximatdy 1130 hours.

At 1213 hours, Engine 1 was dispatched to a
mattresson firea ongside aroadway; however, the
call was cancelled becauseit was outsidethe city
limits. At approximately 1330 hours, Engine 1 and
Engine 2 were assigned to the training ground to
perform pump operator training. Thevictimassisted
withlayingoutandrallinguphose. Thetraininglasted
approximately 3 hours, and back at the station, the
victim cleaned the hose and equi pment used during
thetraining.

At 1846 hours, Engine 1 and Engine 3 were
dispatched to areport of smokeinastructure. Upon
arrival at 1849, the victim and another firefighter
were advised to don an SCBA and enter the
structure (mobile home) to search for the origin of
thesmoke. However, assoon asthevictim donned
his SCBA, hewas notified that his entry was not
needed. The source of smoke was a pot that had
been |l eft onthe stove, and no rescueor firefighting
wasto bedone. Crew membersperformed positive
pressureventilation to clear theresidence of smoke,
and unitsleft the sceneat 1922 hours.

At approximately 2200 hours, the victim reported
having someindigestion to hiswife, and he asked
her to bring some antacidsto thefire station. He
took theantacids, and after ashort vist, shereturned
home. The only other emergency response that
eveningwasamedical first responder call (assist
EMS6) at 2243 hours. Thevictimassistedin patient
trestment and | oading the patient into theambulance,
and Engine 1 returned tothe station. After Truck 8
returned to the station from two additional calls, the
victim requested ora glucose from an EMT to
restock the supply on Engine 1.
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After restocking Engine 1, the victim watched
televisioninthestation lounge. Hewaslast seen
alive by acrew member at 0100 hours, at which
timehewascomfortably watching televison.

At approximately 0600 hours, acrew member arose
from bed, and upon walking past thelounge, noticed
thevictimdill sttinginthesamechair. After parforming
afew chores, heand another crew member thenwent
tothelounge (at gpproximeatdy 0720 hours) to awvaken
thevictim. Hedid not respond. Upon checkingthe
victim, hewasfoundto beunrespongve, not bregthing,
pulsdless and coal tothetouch. Anautomated externd
defibrillator (AED) and the medical jump kit were
retrieved, but upon further discussions, they redlized
that the victim had expired sometime ago and that
resuscitation effortswould befutile. Thecrew members
naotified thegtation officer, whonatified dipatcha 0725
hoursand requested an ambulanceand apoliceofficer.
EMSUnit 2 arrived on the scene at 0729 hoursand
transported the victim to the hospita emergency
department, arriving at 0752 hours. Again, no atempt
a resuscitationwasmede. Thevictimwaspronounced
dead by theattending physicianat 0750 hours.

Medical Findings. The death certificate was
completed by the Chief Medica Examiner, wholisted
ischemic heart disease asthe immediate cause of
death. No carboxyhemoglobinleve wasdrawn. His
acohol blood screenwasnegative. Pertinent findings
from the autopsy, performed by the pathologist, on
January 31, 2002, included

1. Severethreevessel atherosclerotic disease:

- Leftdrcumflexisamdl butwithaproximd leson
blocking 90% of thelumen.

- Theleft anterior descending (LAD) hasdiffuse
narrowing ranging from 90 to 99%.

- Theright coronary artery (RCA) hasalong
proximd lesion obstructing 75to 99%followed
by totdl occlusion.

2. Microscopicexamination of onesection of theheart
reveadlsmultiplesmall areasof fibrosis. But thereis
otherwiseno evidenceof acuteor oldinfarction.

3. Anormal sized heart (360 grams).

TheFireFighter had thefollowing risk factorsfor
coronary artery disease (CAD): maegender, family
history, tobacco use, hypercholesterolemia, and lack
of strenuous exercise. The victim was currently
prescribed an anti-inflammatory for musculo-skeletd
pain but no other pertinent medications. Except for
homeand yard work, thefirefighter did not engage
inany strenuous physical activity. Accordingto his
wife, family members, and coworkers, the Fire
Fighter did not express symptoms of chest pain,
shortnessof bregth, or any other symptomindicative
of a heart condition at any time preceding the
incident. The victim had an extensive history of
indigestion.

OnAugud 8, 2001, thevictimhad anannud firefighter
physica examination performed by hisprimary care
physcian. Theexam reveded hypercholesterolemia
andanabnormd resing EKG Althoughhewasreferred
for adresstest, hewasclearedfor fire-fighting duties.
Itisunclear if thedeceased firefighter followed upon
thisreferra. Thevictim had undergoneseverd stress
testsover the past 10 yearsthat were both abnormal
andnormd. Themost recent exercisestresstest (1996)
showed no EK G changesindicativeof ischemia. The
patient wasexercised by the Bruceprotocol for atota
of 8minutes 27 seconds. Theexertionleve of 12.9
metabolicequivadents(METS) and aheart rateof 159
beatsper minute(85% of maximum heart ratewas 155)
were achieved. His blood pressure response was
adequate. Hisexercisetolerancewasgood.

DESCRIPTIONOF THE FIRE
DEPARTMENT

At the time of the NIOSH investigation, the
combination Fire Department consisted of 52 career
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firefightersand one volunteer serving aresident
population of 22,000 in a geographic area of 12
square miles. There are four fire stations. Fire
fighters, including thevictim, worked thefollowing
schedule: 24 hours on duty, 48 hoursoff duty, from
0800 hoursto 0800 hours.

In 2001, the Fire Department responded to 3857
cals. 2960 EMScalls, 275 servicecalls, 241 fase
darms, 118 hazardous materiascals, 72 brushfires,
68 structurefires, 64 vehiclefires, 22 callscanceled
en route, 19 bomb threats, 14 trash fires, and 4
contracted servicescalls.

Training. New career firefighter applicants must
completeaphysicd agility test, anord interview, and
aphysical examination before being hired. Once
hired, thefirefighter receivestraining to become
certified asaFire Fighter | and 1l and an EMT-I.
Firefightersrecaiverecurrent traininginther station
on each shift.

The State minimum standard for fire fighter
certification is a voluntary Fire Fighter | and 11

program. The Staterequires 150 hoursof training
withina5-year period for firefighter recertification.

Annual recertification is required for EMT and
hazardous-materialscertification. Thevictimwas
trained asaMagter FireFighter, HazardousMaterids
operaionslevd, EMT-D, and Fire Servicelngtructor,
and hehad 18 yearsof fire-fighting experience.

Preplacement Evaluations. The Fire Department
requiresapreplacement medical evauationfor al
career or volunteer new hires. The components of
thisevauation arelisted bel ow:

. A completemedical history

. Height, weight, and vital Signs
. Physcd examindion
. Bloodtests: comprehensvemetabolic panel

. completeblood count with differentid (CBC)
. cholinesterase

. heavy meta screen

. liver profile

. Routineurinadyss

. Spirometry

. Resting dectrocardiogram (ECG)
. Chest X-ray

. Audiogram

. Visontest

Theseevaluationswill be performed by amedical
clinic under contract with the city. Once this
evauationiscomplete, adecisionregarding medical
clearance for fire-fighting duties is made by the
examining physcdanandforwardedtothe City Human
Resources Department.

Periodic Evaluations. Annual medical evaluations

arerequired by thisFire Department and consist of
. A completemedical history

. Height, weight, and vital Sgns

. Physcd examindion

. Blood tests: comprehensivemetabolic panel
. completeblood countwith differentid (CBC)
. liver profile

. Urinetests urinalyss

. Spirometry

. Resting dectrocardiogram (ECG)

. Audiogram
. Visontest

Theseevduationsare performed by amedical clinic
under contract withthe City. Oncethisevauationis
complete, adecisonregarding medica clearancefor
fire-fighting dutieswill be made by the examining
physician and forwarded to the City Human
Resources Department. In addition, the contracted
clinicwill dso conduct cardiovascular fitnesstesting
consisting of acycleergometer test (CET) usinga
12-lead EKG to ascertain the pulserate. If EKG
changesare noted during the cardiovascular fitness
testing, follow-up with the primary care physician
will berecommended before clearancewill begiven
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for firesuppression activities. Medica clearancefor
SCBA useisconducted yearly by thesameclinic
that will perform the periodic evaluations. If an
employeehasather an occupationd/nonoccupationd
injury or illnessinvolving timeaway fromwork, he/
she must be cleared for return to work by his/her
privatephyscian.

TheFreDepartment will beimplementingavoluntary
wellness program which includes nutrition and
wellnessinformationaongwithindividud fitnessplans
based on the results of the cycle ergometer test
provided by the contractor beginning in October
2002. Timewill bealotted during theworkday for
a fitness program, but participation will not be
mandatory. All fire stations currently have both
strength and aerobic equipment. Thevictimdid not
exercisefrequently, either at home or work.

DISCUSSION

In the United States, coronary artery disease
(atherosclerosis) isthemost common risk factor for
cardiac arrest and sudden cardiac death.! Risk
factorsfor itsdevelopment includeincreasing age,
male gender, heredity, tobacco smoke, high blood
cholesterol, high blood pressure, physical inactivity,
obesity and overweight, and diabetes.? Besides
gender, the victim had four of these risk factors:
family history, tobacco use, hypercholesterolemia,
and lack of exercise. Sudden cardiac desth isoften
the first overt manifestations of ischemic heart
disease® Although prior to hisfatal event thevictim
did not have symptoms suggestive of CAD, hedid
have abnormal EK G changesduring hisphysical
evauation of August 8, 2001. Thesechangeswere
interpreted asischemic and agree with the autopsy
findingsof “focal fibrossof theleft ventricleof the

The narrowing of the coronary arteries by
atherosclerotic plagues occurs over many years,

typically decades.* However, the growth of these
plagues probably occursinanonlinear, often abrupt
fashion.® Heart attacks typically occur with the
sudden development of complete blockage
(occlusion) inoneor morecoronary arteriesthat have
not developed acollatera blood supply.® Thissudden
blockageisprimarily dueto blood clots(thrombos's)
forming on thetop of atherosclerotic plagues. No
thrombuswas present at autopsy; however, identified
werealong proximal 90% lesion of the circumflex
artery, a90-99% lesion of theleft anterior descending
artery, and a 75-90% long proximal lesion of the
right coronary artery followed by atotal occlusion.
Blood clots, or thrombus formation, in coronary
arteriesareinitiated by disruption of atherosclerotic
plaques. Certain characteristicsof theplagues(size,
composition of the cap and core, presence of aloca
inflammatory process) predispose the plague to
disruption.® Disruption then occurs from
biomechanical and hemodynamic forces, such as
increased blood pressure, increased heart rate,
increased catecholamines, and shear forces, which
occur during heavy exercise.”®

Firefighting iswidely acknowledged to be one of
themost physically demanding and hazardousof dl
civilian occupations.® Fire-fighting activitiesare
strenuousand often requirefirefighterstowork at
near maximal heart rates for long periods. The
increasein heart rate has been shown to beginwith
responding to theinitial alarm and persist through
the course of fire suppression activities.'>*?
Epidemiologic sudieshavefoundthat heavy physca
exertionsometimesimmediately precedesandtriggers
theonset of acute heart attacks.**’ Beforehisdesth,
thevictim had participated in ademanding training
exercise and responded to two additional calls.
Pulling and handling fire hoseinvolvesvigorousto
extremeexertion, requiring 6-8 metabolic equivdents
(METS).*182 Most home and yard maintenance
tasksinvolve 6 METSor less 1419
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Toreducetherisk of sudden cardiac arrest and heart
attacksamong firefighters, the NFPA hasdevel oped

Guidanceregarding thecontent of medicd evaduaions
and examinationsfor firefighterscan befoundin

the NFPA 1582 guideline entitled S tandard on NFPA 1582, S tandard on Medical Requirements

Medical Requirements for Fire Fighters and
Information for Fire Department Physicians.*
NFPA 1582 recommends a yearly physical
evaudiontoincudeamedica history, height, weight,
blood pressure, and visual acuity test.?> NFPA 1582
recommendsathorough examinaiontoincudevison
testing, audiometry, pulmonary function testing, a
complete blood count, urinalysis, and biochemical
(blood) test battery be conducted onaperiodicbasis
according totheage of thefirefighter (lessthan 30:
every 3years; 30-39: every 2 years, over 40 years.
every year).

NFPA 1582 a so recommends, not asapart of the
requirementsbut for informationd purposesonly, fire
fightersover theageof 35withrisk factorsfor CAD
be screened for obstructive CAD by an Exercise
StressTest (EST).# Inthiscase, thevictimhad an
abnormal resting EKG but did not receivean EST
to screenfor ischemic heart disease.

RECOMMENDATIONS

Thefollowing recommendationsaddresshedlth and
safety generdly. Thislistincludessomepreventive
measures that have been recommended by other
agencies to reduce the risk of on-the-job heart
attacksand sudden cardiac arrest among firefighters.
Theserecommendationshave not been eva uated by
NIOSH, but they represent published research or
consensusvotesof technical committeesof theNFPA
or fireservicelabor/management groups.

Recommendation #1: Conduct mandatory
preplacement medical evaluations consistent
with NFPA 1582 to determine a candidate’'s
medical ability to perform duties without
presenting a significant risk to the safety and
health of themselves or others.

for Fire Fighters and Information for Fire
Department Physicians? and in the report of the
I nternationd Association of FreFighters/Internationd
Association of Fire Chiefs (IAFF/1AFC) wellness/
fitnessinitiative.?? The Department isnot legally
required to follow any of these standards.
Nonetheless, we recommend that the Fire
Department be cons stent with the above guiddlines.

In addition to providing guidance on the content of
the medical evaluation, NFPA 1582 provides
guidance on medical requirements for persons
performing fire-fighting tasks. NFPA 1582 should
be applied inaconfidential, nondiscriminatory
manner. Appendix D of NFPA 1582 provides
guidancefor firedepartment adminigtratorsregarding
legd considerationsin gpplying the standard.

Applying NFPA 1582 dsoinvolveseconomicissues.
These economic concerns go beyond the costs of
adminigteringthemedica program; they involvethe
personal and economic costs of dealing with the
medical evaluationresults. NFPA 1500, S tandard
on Fire Department Occupational S afety and
Health Program, addressestheseissuesin Chapter
8-7.1and 8-7.2.3

Recommendation #2: Ensure that fire fighters
are cleared for duty by a physician
knowledgeable about the physical demands of
fire fighting and the various components of
NFPA 1582 and the results of the exam are
discussed with the fire fighter.

Physicians providing input regarding medical
clearance for fire-fighting duties should be
knowledgeabl e about the physical demandsof fire
fighting and familiar with the consensusguidelines
published by NFPA 1582, S tandard on Medical

Page 6



N~

129

(A

(ROSH

Fire Fighter Fatality Investigation
And Prevention Program

Fatality Assessment and Control Evaluation
Investigative Report #~2002-33

FireFighter DiesDuring Night at Fire Station - North Carolina

Requirements for Fire Fighters and Information
for Fire Department Physicians. To ensure
physicians are aware of these guidelines, we
recommend that the Fire Department providethe
contract and private phys cianswith acopy of NFPA
1582. In addition, we recommend the Fire
Department not automatically accept the opinion of
theemployeesprivate physician regarding returnto
work. Thisdecision requiresknowledgenot only of
the employee’ smedical condition but also of the
employee'sjobduties. Frequently, privatephysicians
arenot familiar with an employee’sjob duties, or
guidance documents, such as NFPA 1582. Also,
werecommend that all return-to-work clearances
bereviewed by the department contracted physician.
Thus, thefind decisionregarding medical clearance
for returnto work lieswith thedepartment withinput
from many sourcesincluding theemployeesprivate
physician. Lastly, werecommend that the resultsof
the examination bediscussed with thefirefighter.

Recommendation #3: Designate a City employee
to administer the preplacement and annual
medical evaluations and their outcomes.

Thisemployee should maintainthe confidentidity of
themedical records. If thisemployeeisamember
of theFire Department and participatinginthe City's
annua medical evaluation, apolicy should prevent
them from admini stering the programto themsealves.

Recommendation #4. Phase in a mandatory
wellness/fitness program for fire fighters to
reduce risk factors for cardiovascular disease
and improve cardiovascular capacity.

well-being.22* 1n 1997, the Internationd Association

of Fire Fighters (IAFF) and the International

Association of Fire Chiefs (IAFC) published a
comprehensive Fire S ervice Joint Labor
Management Wellness/Fitness Initiative to

improvefirefighter qudity of lifeandmaintainphysca

and mental capabilities of firefighters. Tenfire

departmentsacrosstheUnited Statesjoined thiseffort

to pool information about their physical fitness
programs and to create a practical fire service
program. They produced a manual and a video

detailing elements of such aprogram.? TheFire
Department should review thesematerid stoidentify

applicabledements.

Recommendation #5. Provide adequate fire fighter
daffing to ensure safe operating conditions.

Thisfinding did not contributeto thisfatality, but it
was identified during the NIOSH investigation.
Currently, the Fire Department staffsitsengineswith
three personnel and its ladders with one person.
NFPA 1710 requires that “on-duty personnel be
assignedto fire suppression shal be organized into
company unitsand shall have appropriate apparatus
and equi pment assigned to such companies.”® Those
companies may respond with two apparatus,
depending on the seating configuration of the
apparatusto ensurefour personnd arriveon scene.®
Personnd assignedtotheinitid arriving company shdll
have the capability to implement an initial rapid
invention crew (IRIC),* which requires four
personnel (two to enter the structure and two
standing by outside). NFPA 1500 recommendsthat
“membersoperating in hazardousareasa emergency
incidentsshall operatein teamsof two or more.”

NFPA 1500, S tandard on Fire DepartmentJnderstaffing causesthose memberson the scene

Occupational S afety and Health Programand

to work harder and for longer periods of time.

NFPA 1583, S tandard on Health-Related Fitnes\dditiondly, it requirestheuseof extrafirecompanies

Programs for Fire Fighters, require a wellness
programthat provideshealth promotion activitiesfor
preventing health problems and enhancing overal

to meet the demand for manpower. Engine and
Ladder Companies should be staffed with four
personnd a aminimum.
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